A program that numerically models laser trimmed film resistors is described. From this model it is possible to predict the resistance, sensitivity of resistance to trim cuts and the magnitude of local "hot spots". An example of the use of the program is given.
INTRODUCTION
One of the significant advantages of thin or thick film resistors is the ease with which they may be adjusted or 'trimmed' either to a specified value or to achieve a predetermined circuit function. There are many methods by which the actual or apparent sheet resistivity may be altered, popular methods being anodisation and spark erosion 2 for thin films and sand abrasion a and laser scribing 4 for thick films.
In order to predict the resistance of a film resistor whose geometry does not allow for an analytical solution, it is necessary to resort to the use of numerical techniques. In general any film resistor that has been trimmed will fall into this category and whilst numerical solutions are only approximations to the exact solution, the error in this estimation can be made arbitrarily small. where the terms used are defined in Figure 1 . where w is known as the over-relaxation factor, and the superscript is used to denote the number of iterations so far carried out.
As previously stated, there are two distinct types of boundary; those that define the outline of the resistor adjacent to the insulating material and those that interface with the conducting material. The voltage at the nodes adjacent to the outline boundary is calculated by modifying the iteration formula to take into account the zero current flow normal to the resistor boundary. The voltages at the nodes on the conductor boundaries are set to fixed values, say 1.0 and 0.0; the particular value depending on which of the two conductor boundaries the node is situated. It should be mentioned that the rectangles along the conductor boundaries are of only half length in the direction normal to the conductor and it is necessary to observe this fact when specifying a particular resistor. The data may be supplied in free format and the type specified is given in brackets. The iteration limit is set within the program; however it is necessary to specify a maximum number of iterations that are The cards may appear in any order, however, should a node be specified twice, the later identifier will be assumed for that node.
To signify the end of the Resistor Definition Data the card END @ 0 g must be supplied (starting in Column 1).
Trim Definition Data
The purpose of these data cards is to define the path taken by the trim and the format is ( An example of the use of the program has been
given.
